The younger son, the Rev. Charles Mathew Perkins, M.A. (Lincoln College, Oxford), father of our subject, was at different times both schoolmaster and parish priest. Though R. C. L. Perkins was born at Badminton (Glos.), his earliest recollections were of Newland, a village near Coleford (Glos.), whence he was often taken by his father to collect insects in the neighbouring Forest of Dean. He was soon familiar with the butterflies and many of the moths, and had captured a White-letter Hairstreak (, ), in those days considered a rare butterfly, in his hand, before his fourth birthday. In after years he remembered the exact spots where particular captures were made, such as that of a Black-veined White (A a bu extinct in that part of England. Furthermore in his ninth year, when staying with his maternal grandparents near Pembroke in 1875, he noticed the 'most pleasant odour5 of the male sex in the Green-veined White (Pieris napi), a scent not emitted by the males of allied species; this phenomenon, apparently then unrecorded in Britain, was in 1887 the subject of one of his earliest notes in The Entomologist's Monthly Magazine.
Already, before he was seven, on visits to his grandfather at Wotton-underEdge he was observing differences between the insects of the Cotswolds and those'of Newland. After the Forest of Dean and the Cotswolds, he found much less attractive the district of St Albans, where in 1873 his father succeeded the Rev. T. A. Marshall, a leading entomologist of the day, as Headmaster of the King Edward VI Grammar School. But Perkins s aidoui was not damped even by eight years (1877-85) as a boarder at the old Merchant Taylors' School, then still in the City of London. In these grimy surroundings almost the only insects were stray moths from nearby ware houses and a few species found on lime trees in Charterhouse Square. Later, however, in the parishes of which his father was successively Rector Perkins found a far more congenial environment: Sopworth (North Wiltshire), Raelan (Monmouthshire) and especially Alderley, near Wotton-under-Edge.
It should be here mentioned that though Perkins was, like many ento mologists, first attracted by butterflies and moths, it was not the Lepidoptera, but bees, wasps and other Aculeate Hymenoptera which were his favourite studv throughout his life. Possibly his thoughts were turned in that direction bv his having, as a child, watched his father's bee-hives at Newland on hot summer days to give notice of a swarm; or by watching with intense interest a nest of hornets, which his father took from a hole in the garden wall and installed in an upstairs room under a bell-glass, m such a way that the hornets could come and go through an open window. But he did not lose interest in the Lepidoptera.
As to his lack of scientific teaching at school: none was then given at St Alban's Grammar School, which he entered (though under the admittance aee of eight) when his father became headmaster. Merchant Taylors had already a Modern Side, but Perkins's father and both his grandfathers had been classically educated, and he was placed on the Classical Side of the Upper School. Though later, when changing from classics to science in the middle of his university career, he found himself handicapped by lack of scientific knowledge, he nevertheless appreciated this classical learning. He found pleasure in recalling, in solitary mountain-camps in the Hawaiian Islands, classical poetry learned by heart at school; while the reading and recitation of poetry, Greek, Latin or English, by a school-fellow at Merchant Taylors', now renowned as Dr Gilbert Murray, O.M., made a lasting impression.
University years
In 1885 Perkins won an open Classical Scholarship at Jesus College, Oxford, supplemented by a School Exhibition. For two years he attended only classical lectures. But after hearing a lecture on the colours of insects delivered (in the City of Oxford, not in a University course) by E. B. Poulton (later Sir Edward Poulton, F.R.S.), Fellow and Tutor of his College, Perkins consulted Poulton about the possibility of changing from classics to science. This was arranged but, his school work having been entirely classical, he had to pass preliminary scientific examinations before starting on zoology. Rather to his disappointment the zoological lectures were advanced courses on groups of animals, mostly marine, in which he was not specially interested. Next to insects, birds interested him most. But neither entomology or ornithology were touched; teaching of the former was, in those days, very little developed. But a few lectures on the geographical distribution of vertebrates by P. Chalmers Mitchell (later Sir Peter Chalmers Mitchell, F.R.S.), then a young Demonstrator in Animal Morphology, proved more congenial. How ever, Perkins graduated in 1889. Subsequently, in 1906, he was awarded the degree of D.Sc. (Oxford).
While at Oxford he joined the then recently resurrected Oxford Natural History Society, of which Poulton was President. Perkins devoted his spare time to collecting and studying the insects of the Oxford district, particularly bees and wasps, the local fauna of which was then almost unrecorded. On these he read a paper to the Society. But apart from Poulton and Professor Arthur Sidgwick (whose lectures on Greek plays he had greatly enjoyed before leaving classics), he met no one specially interested in entomology. Poulton, incidentally, was not yet Hope Professor of Entomology; Perkins often saw his famous predecessor, Professor J. O. Westwood, in the Museum but (to his later regret) never ventured to address Westwood, aged and feeble as the latter then was.
During the later part of his time at Oxford or shortly after (before he left England for the Hawaiian Islands) Perkins, by breeding the caterpillars of various Lepidoptera, experimented on their variation in colour according to change of environment. Several of his observations and opinions were cited by Poulton in The colours of animals, their meaning and use (2nd edition, 1890), in the preface to which (p. xii) Poulton was 'especially pleased to speak of the help' received from his former pupil. Unfortunately, a paper submitted by Perkins to Poulton on the course of development of the mark ings in the wasp-likc parasitic bees of the genus Nomada was never published, because the hymenopterist Edward Saunders doubted the correctness of Perkins's conclusions. But the latter, who had dealt with the development of these markings much as those of Lepidoptera were afterwards treated by the late F. A. Dixey, F.R.S., still held, years later, that he was right.
He also sent many British Lepidoptera, including some striking varietal forms, to one of his correspondents, C. G. Barrett, F.E.S., who was engaged in writing his book, The Lepidoptera of the British Islands (11 vols., [1893] [1894] [1895] [1896] [1897] [1898] [1899] [1900] [1901] [1902] [1903] [1904] [1905] [1906] [1907] .
The foregoing paragraphs indicate not only the breadth of Perkins's interests, but that his love of the Lepidoptera was not displaced by his having chosen Hymenoptera as his favourite subject. His studies of a third great order of insects to occupy his attention, the Coleoptera, and of several other orders, smaller but not less interesting, were to come later.
Perkins's life-work may be treated under threee main heads: (1) investi gation of the terrestrial fauna of the Hawaiian Islands, (2) economic (or applied) entomology in those islands and (3) study of British insects, mainly Hymenoptera. But these activities did not follow one another in sequence. He went on studying the Hawaiian collections at intervals while engaged in economic entomology, and even after retirement; while his studies of British Hymenoptera, begun at school, continued, whenever he was in England, as long as his powers lasted. After dealing with these three heads I have tried to assess his systematic work as a whole.
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The Hawaiian fauna After graduating at Oxford, he was engaged for over a year as a private tutor at Dartmouth. He was then chosen, in 1891, by a committee set up in the preceding year by the British Association for the Advancement of Science to investigate the land-fauna of the Hawaiian Islands, in co-operation with a committee of the Royal Society formed for the same purpose. The two committees functioned together as the Sandwich Islands Committee for 22 years under three successive chairmen, Sir William Flower, F.R.S., Pro fessor Alfred Newton, F.R.S., and Dr F. D. Godman, F.R.S. But its Hon. Secretary throughout was Dr David Sharp, F.R.S., Curator of the insectcollections at Cambridge,* where the vast Hawaiian material, while being sorted and sent out for study, was stored in the Museum of Zoology.
Perkins, already associated with Poulton since his undergraduate days at Oxford, now also became acquainted with two notable Cambridge personalities. Under the initial guidance of the first, David Sharp, he added Coleoptera to the orders of insects in which he specialized. During periods spent at Cambridge he worked out, besides his favourite Aculeate Hymen optera, several families of Hawaiian beetles and some other orders, as set forth below. He occasionally produced papers on Coleoptera from the Hawaiian and other Pacific islands till as recently as 1938. Moreover a close friendship between him and David Sharp lasted till the latter's death in 1922.
The other personality, an older man than David Sharp, was Alfred Newton, Professor of Zoology at Cambridge since the establishment of the Chair in 1866. Besides being Chairman of the Sandwich Islands Committee, he held the Professorship till his death in 1907 (though latterly through infirmity he no longer gave lectures). As an ornithologist Newton, being particularly interested in the study of Hawaiian birds, afforded Perkins 'all possible help'; for the veteran Professor was most kind to younger men (as the writer, having known him in the last year of his life, can testify).
Perkins worked for the Committee for almost ten years (1892) (1893) (1894) (1895) (1896) (1897) (1898) (1899) (1900) (1901) . Nearly six years were spent in the islands, while the remainder were accounted for by a few months' visit to England in 1894-5, and a visit of about two years (1898-9) to study the material collected; he was also absent from the islands on work in California for some time in 1897. After his service with the Committee, while engaged in economic entomological work in Honolulu, he collected still more material. The magnitude of his achievement, and the arduous conditions in the field, may be better gauged if the significance of the whole enterprise be briefly recalled.
Darwin had called attention to the peculiarities of the faunas and floras of oceanic islands in The origin of species (chap. 13) and Wallace had classified islands in categories, mainly 'Oceanic' and 'Continental', in Island life (1st edition 1880). Works on the floras and parts of the faunas of a number of island-groups had appeared; e.g. T. V. Wollaston's studies of the Coleoptera of the various Atlantic islands, published during the years 1854 to 1877.
In the oceanic Hawaiian Islands, the highly peculiar endemic plants were already fairly well known from the fine general of W. Hillebrand (1888). The birds and land-shells had been investigated to a point, and enough was known of some of the insects to indicate how valuable a comprehensive investigation of the land-fauna would be.
These islands were admirably suited for such an investigation. Entirely volcanic (with volcanoes still active in Hawaii itself, the largest island), they are isolated in mid-Pacific, over 2000 miles from California, the nearest continental land. Apart from low coral-islands, the closest of which (Johnston Island) is 600 miles away, the nearest volcanic archipelago, the Marquesas, lies some 2000 miles distant. Surrounded as the Hawaiian Islands are by ocean over 15000 feet deep, their formation points to their never having been connected with any land-mass, while depths of 6000 to 9000 feet in the channels between the individual islands indicate that these have probably been separate at least while the fauna has been in process of evolution. The height of the mountains, reaching from over 3000 to above 5000 feet in the smaller islands, and attaining 10000 feet in Maui and nearly 13800 feet in Hawaii, and their erosion into valleys separated by extremely steep ridges, favour the development of locally endemic forms (compare plate facing this page).
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The land-fauna was found to bear out completely the oceanic character of the archipelago. The very numerous endemic species evidently arose from comparatively few ancestral immigrants which reached the islands, probably at long intervals in the past, through natural means of dispersal. Only this will account for the entire absence of whole groups of organisms generally distributed over the earth, many members of which would appear no less able to traverse wide spaces of ocean than those which have succeeded in doing so. On the other hand, among the descendants of the ancestral immigrants are remarkable complexes of closely allied endemic species, or even groups of closely related endemic genera. Geographical isolation, above all, has resulted in an extraordinary multiplication of specific forms, with a high degree of local endemism, for many species are restricted to single islands or even to one part of an island.
The above and other important conclusions were set forth at length by Perkins in 1913 in his outstanding 'Introduction: being a review of the landfauna of Hawaiia'. This was the culmination of , a monu mental three-volume work edited by David Sharp, and published for the Committee by the Cambridge University Press in parts (1899) (1900) (1901) (1902) (1903) (1904) (1905) (1906) (1907) (1908) (1909) (1910) (1911) (1912) (1913) . Perkins's own contributions, previous to his 'Introduction', comprised systematic accounts of the vertebrates (consisting almost entirely of birds) and groups of insects belonging to several orders. These works are listed in the biblio graphy. Besides his work on the Hymenoptera, his account of the Coleopterous family Proterhinidae is specially noteworthy. This family, having a remark able geographical distribution in the islands of the Pacific and elsewhere, is represented in the Hawaiian Islands by over 160 endemic species of hinus. It was fitting that when, some years after he had left the Hawaiian Islands, representatives of this genus were discovered by other collectors in the Phoenix and Marquesas archipelagoes, far to the south and south-east, he described the new species.
Though the birds had been previously studied by Scott B. Wilson and others, Perkins devoted considerable time to observing their habits and collecting specimens, producing in 1903 a most interesting account in Fauna Hawaiiensis (1, 368-465). He there discussed the high degree of endemism, particularly in the forest-haunting Passerine birds, most of which are assigned to an endemic family, the Drepanididae. He considered that, allowing for their much smaller numbers compared with insects, evolution had followed the same lines; in fact, in these Drepanididae it has gone even further, for extreme specialization of structure in accordance with habits has necessitated the erection of a number of genera, each containing only few species, though all were probably derived from very few original immi grant species. Also specialization carried to these lengths has resulted in many birds becoming extinct or very rare, since the destruction of the lower forests and other changes due to human agency-a regrettable fact, for these birds were harmless and very beautiful, including some of the few brilliantly coloured forms in the endemic fauna.
He also devoted what time he could to collecting invertebrate animals other than insects. But he realized that he had only dealt with these 'very imperfectly' and that, particularly in the case of land-snails, much more has been done by other specialists. He recognized in these groups, however, the same general characteristics of the fauna, exuberant development of species and genera, apparently derived from few ancestral immigrants, coupled with the absence of whole families widely distributed elsewhere.
Perkins's greatest success as a collector lay in the number of insects which he discovered. The inconspicuousness of the endemic insects-for, excepting a single handsome butterfly and a few other insects, almost all are small or minute and few are even brightly coloured-together with their hidden modes of life led earlier observers to imagine that both species and individuals are much rarer than in reality. These characteristics, incidentally, are shared by the endemic faunas of other oceanic islands.
As to the supposed paucity of species, the known insect-fauna was raised by Perkins's labours to over 3300, more than 2700 of which are endemic. Estimating that many had already vanished, he summarized the causes of their extinction, directly or indirectly through human agency. Realizing that the various orders were still very unequally known, he reckoned that at most half the existing species had been brought to light. Perhaps he under estimated the results of his work. But he wrote of his 'Introduction', in its opening sentence, that 'its chief use may be as a guide to future and more special research'. Among those who have taken up this challenge, Dr E. C. Zimmerman states that the total number of known Hawaiian insects now approaches 6000, of which over 3700 are endemic.
As to the apparent fewness of individuals, even the Rev. T. Blackburn, who had discovered a number of the small endemic beetles some years before Perkins's arrival, could rarely find more than very few specimens. Blackburn's remark that, during a morning on the mountains he would collect only two or three specimens, and see literally nothing else except a few common species, evoked from Wallace the comment that 'to those who have collected in any tropical or even temperate country on or near a continent, this poverty of insect life must seem almost incredible' (. 3rd edition, 1902, p. 319). Yet Perkins obtained very numerous examples of many of these species. This was due, no doubt, not only to his natural genius, but to his careful observation of their biology. Very many of these beetles are flightless, sluggish and well hidden; even those obtainable by indiscriminate methods were almost all the subject of special search, because he wished to know about their habits, variation and association with particular plants ('Intro duction', pp. xxxiv-v). Regarding flying insects, especially the very swift smaller Hymenoptera, his wonderful precision of sight and swiftness of hand played a great part, not only in the Hawaiian Islands but wherever he collected these insects.
Though his employment to investigate the Hawaiian fauna necessitated primarily the collecting of material and description of species, he was too broadminded to regard the obtaining of new species as an end in itself. He closed his Presidential Address to the Hawaiian Entomological Society (1906) on 'The insects of Tantalus' (a mountain near Honolulu) with a plea for inquiry into the life-histories of native insects already described, rather than for the bare discovery of further new species.
Members of highly equipped modern expeditions may well contrast the arduous conditions under which Perkins worked, which he related briefly in his 'Introduction' (pp. xxxvi sqq.). Most of his time was spent in the zone of continuous forest extending upwards from the cleared lower slopes. He could usually get a horse or mule to carry his tent, provisions and other equipment to the edge of the forest, at altitudes between about 1200 and 3000 feet. Beyond that point he climbed on foot into the untrodden, rain-soaked forest, carrying everything packed on his back, including sometimes a small stove and a supply of oil, as the continuous heavy rain often made it difficult to start a fire after a long day's collecting. For in the wettest areas on the wind ward side of the islands, between 1200 and over 5000 feet above the sea, the annual rainfall may average anything from 200 to over 500 inches, and few days are ever fine throughout.
He was generally unaccompanied. Native islanders is those days feared to pass the night in the forest, while their presence would also have meant extra baggage. Sometimes he saw no human being for weeks on end, being usually out collecting when an occasional messenger came up to his tent with letters.
His tent was so small and low that birds had to be skinned, and the more delicate insects pinned, as he sat or lay on the ground. Many of the smallest and most fragile moths, collected in very wet and windy places, whence they could not be carried back to camp without damaging themselves, had to be killed and pinned on the spot, often under an umbrella.
Though Perkins was short and slightly built, he had great powers of endurance. Nevertheless his hardships, particularly the frequent impossibility of changing damp clothing, may have permanently impaired his health, for he suffered many illnesses in later years. In comparison, as the writer knows, even a single scientist on safari in remote African mountains, though obliged to undertake fatiguing rides and walks and to bear abrupt changes of climate, and though needing an armed escort, has at least servants and camp furniture, above all a dry bed.
The vast material, totalling perhaps 100000 specimens, was specially packed and shipped in lots from Honolulu to England, with scarcely a specimen damaged. As stated, it was all eventually studied and the new forms were described in Fauna Hawaiiensis. The result was a great extension of scientific knowledge, not only of the Hawaiian fauna in itself, but of the general nature of the faunas of oceanic islands. Moreover, the British Museum (Natural History) was enriched by a first set of the material, including almost all the type-specimens of forms new to science. Other sets were presented to the specialists who respectively worked out the groups, and to the Bernice Pauahi Bishop Museum at Honolulu, the Trustees of which gave substantial financial aid to the Committee during the later years of the investigation. Perkins had become interested in local economic entomology largely through his friendship with the pioneer economic entomologist in the islands, Albert Koebele, a German, whose whole professional life was spent in the service of American institutions. This remarkable man, one of the first (per haps the very first) to introduce natural enemies into any country to control insect pests, had imported the Australian ladybird beetle ( cardinalis) into California in 1888-9 to control the Cottony Cushion Scale-insect (. purchasi), which was ravaging citrus plantations. In 1890 he sent a consign ment of the Novius to Honolulu for the same purpose. Soon after, in 1893, Koebele, having resigned his position under the United States Department of Agriculture, took up similar work in the Hawaiian Islands, first under a Commissioner of Agriculture of the Provisional Government (before the annexation), later as entomologist to the Territorial Board of Agriculture. He left the islands in 1905 and returned to Germany, hoping to recover his health, much impaired by entomological exploration in fever-infested tropical lands. His health still failing, he was relieved from active duty in 1910, but was kept on the staff of the Sugar Planters' Association as Consult ing Entomologist. After his death in 1924 three articles about the man and his work, one by Perkins and two by O. H. Swezey, appeared in The Hawaiian Planters' Record (29, no. 4, October 1925) .
Economic entomology in the Hawaiian Islands
Perkins had at first been concerned only with the inspection of imported plants, a necessary procedure, as many harmful insects, accidentally intro duced, had already become established. He did not meet Koebele till 1895, as the latter's visits to Honolulu were at first few and short. But during the later years of Perkins's service under the Sandwich Islands Committee, the two men mutually helped one another. When Koebele was away in other countries searching for means to control pests, Perkins would take charge of consignments of these natural enemies on their arrival, liberating them in places favourable for their becoming established. Koebele, on the other hand, above all a field-worker with (as Perkins wrote) 'an acute perception of the habits of insects', proved a first-rate collector when in the islands, goodhumouredly sharing the rigorous conditions of Perkins's later camping expeditions in the mountains.
Koebele and Perkins together were concerned with the control of a noxious plant, L a n t a n a, native of the warmer parts of America. Lantana , a thorny verbenaceous shrub originally brought into the islands as a garden plant, and spread largely through the agency of certain introduced species of birds, had by the late eighteen-nineties covered wide expanses with almost impenetrable thickets. In 1897 Perkins joined Koebele in California and accompanied him to Arizona and Mexico. Koebele was hoping to find a means to control a scale-insect damaging alligator (or avocado) pear ( gratissima) in the islands, but at the same time he and Perkins investigated Lantana in Mexico. Afterwards many of its insect enemies were introduced into the islands, and when eventually a full account, jointly by Perkins and Swezey, appeared in 1924 (. Bulletin 16, Entomological Planters' Association), the suppression of Lantana was officially hailed as 'an outstanding example of the control of a plant pest by its insect enemies'. This may also have been the first time that insects were used to control a plant.
However, soon after its inception, the work on Lantana had to be tempor arily put aside, while an even more serious menace was faced, namely the imported Sugar-Cane Leaf-hopper, a plant-bug less than J-inch long, native of Australia. In fact, the ravages of this and of other pests of cane were the main inducement to the Sugar Planters' Association to set up their Division of Entomology. The history of the sugar industry in the islands demonstrates in high degree the risks attending the introduction of crops into new countries. The pests of these crops may also be accidentally imported, without the natural enemies controlling them in their native lands.
The search for these natural enemies involved the Hawaiian entomologists in long journeys to surrounding countries. Perkins and Koebele visited Australia for six months in 1904. Koebele, who in 1903 had visited the United States, continued his investigations in Fiji in 1905. Finally the publication 'Leaf-hoppers and their natural enemies', forming Bulletin 1 (1905-6), pub lished by the Sugar Planters' Division of Entomology, is a land-mark in the literature of biological control of insect pests. It comprises an Introduction by Perkins, followed by ten parts, of which he wrote seven, on the several groups of predators and parasites of the leaf-hopper.
As Director of the Division of Entomology, Perkins gathered round him a group of notable men. While working for the Territorial Board of Agri 
Study of British insects
Perkins's more important published works on British insects are confined almost exclusively to Aculeate Hymenoptera and sawflies (Symphyta). As he wrote, 'the study of the [British] Aculeate Hymenoptera has occupied my attention for more than 60 years'. During his later years at school, having become interested in bees and wasps, he got into touch with the late Edward Saunders, F.R.S., through a nephew of the latter, a schoolfellow. Saunders, who afterwards wrote the standard work The Hymenoptera Aculeata of the British Islands (1896) , helped Perkins by the loan of books on Hymenoptera and otherwise, and the two became constant correspondents. Perkins also corresponded with other specialists on British Hymenoptera, particularly J. B. Bridgman of Norwich and G. C. Bignell of Plymouth.
He made two collections of British Aculeate Hymenoptera. The first, largely formed before he went to the Hawaiian Islands in 1892, is rich in specimens from the districts where his father's parishes lay, especially Sopworth in North Wiltshire near the Gloucestershire border and Alderley in the Cotswolds; also those obtained near Oxford. Moreover, when engaged at Cambridge on the Hawaiian material, he relaxed from sedentary work by collecting Aculeates in the bare Breck Sand district of Suffolk near Mildenhall. In 1907 he presented this collection, to which he added specimens from time to time, to Cambridge University for the Museum of Zoology.
When settled in Devon after finally leaving the Hawaiian Islands in 1912, he made a second collection of British Aculeates with, in addition, sawflies, which he presented in 1930 to Oxford University for the Hope Department of Entomology. The presentation of these two collections to University museums was emblematic of his wish to encourage younger entomologists.
Besides His last published work consisted of short notes in the same periodical in 1945 and 1946, on immigrant Lepidoptera and the seasonal abundance of certain insects in Devon. In one of these last notes, on 'Autumnal butterflies in Devon' {op. c i t ., 1946, p. 43), he reverted to a matter which had in him many years before-changes in distribution among our native butterflies. Though he did not publish his earlier observations he knew that, before his time, his father and his uncle had found both the Comma {Polygonia and the High Brown Fritillary {Argynnis cydippe) abundant near Wottonunder-Edge from 1856 to 1860. Yet he failed to discover a single example of either in the district during many visits between 1877 and 1890; never theless, when he revisited the Cotswolds while home from Honolulu in 1907, both these butterflies had returned to their old haunts. Years afterwards he mentioned one of them, in the published note cited above, as fairly numerous in Devon; the Comma (which has spread widely in southern England during about the last 30 years).
Even his recreation resulted in an entomological article. He was from his youth a fisherman so keen that, while holding the temporary tutorship at Dartmouth in 1891, he would walk rapidly on summer Saturday afternoons 15 miles each way from Dartmouth to Buckfastleigh and back, to fish for some hours in the upper waters of the Dart. Again fishing in Devon years after wards, his account of 'A trout's meal', in which 46 species of beetles were named by David Sharp from fragments in the alimentary canal of a single fish, was published by the Torquay Natural History Society in 1921.
In short, during the first 34 years of his 'retirement', though hampered by frequent illnesses and the consequent difficulty of visiting museums and inability to attend meetings, Perkins continued to collect and observe living insects, and produced a long series of papers and notes on British insects as well as on material from Australia and elsewhere, including additions to the Hawaiian fauna. His versatility and energy are indicated by the titles in the bibliography.
His systematic work as a whole
Though his genius as a collector, his careful observation of the habits of insects and other animals, and his exceptional memory, have been stressed in the preceding sections, it may be well to attempt an estimate of his systematic work as a whole. W hat of its quality? The simplest answer is that it has stood the test of use by other specialists.
As his writings extended over 60 years , and most of his systematic papers appeared between 1899 and 1937, some of his methods may now seem old-fashioned. He accomplished much of his unsurpassed work on very small Hawaiian insects with only a tiny hand-lens, magnifying 15 diameters, and a small monocular microscope. He seems to have used no other instrument even when studying the minute Hymenoptera parasitic on the pests of sugar-cane, though up-to-date equipment was available at the Experiment Station in Honolulu.
'During my life' (he recorded) 'much time has been spent in the naming of insects both British and foreign for others.' For this task and for drawing up his own descriptions, he still relied largely on the hand-lens even in later years. But this method was then more usual. For instance, in the first decade of the century Dr David Sharp was also still working with a tiny hand-lens, though gradually using a binocular microscope more and more.
Perkins's extraordinary powers of sight and memory can be illustrated by two of his own expressions. He used the phrase 'a good eye for a species', which might be taken to mean a superficial manner of working; but in reality he had an amazing flair for swiftly recognizing the essential characters, so that he could quickly sort large numbers of minute specimens into species. He spoke, too, of the capacity 'to bear characters in one's head', that is, to remember the distinguishing characters without constant reference to books. For example, he constructed from memory, without looking at specimens, excellent keys (published in 1919) to the British solitary bees of the genus Andrena (nearly 70 distinct forms) and the parasitic bees of the genus Nomada (27 species). He explained that he had drawn up these separate keys for the two sexes from his visual memory of many specimens examined over many years, rather than from selected specimens, the characters of which may not be constant for the whole species. He added that he had afterwards verified the characters by examining specimens in every case. Nevertheless this major work narrowly escaped being rejected for publication on this score.
At the period when much of his work was done it was not so general as it now is to add a description or figure of anatomical characters, such as the male genital armature, when describing species. This was less necessary in the first descriptions of Hawaiian insects new to science, with no known close allies in the world. In any case the results could never have been published in the time, had such details been considered indispensable. But it is fair to his memory to recall that, in the case of the British Andrena and , he did make drawings of such anatomical details for every species, though publication of these figures was unfortunately refused.
In describing species or genera new to science, he usually wrote a brief diagnosis in Latin, followed by a fuller description in English. The Latin language, so well adapted for expressing tersely the essential features, can have presented no difficulty to him; while he doubtless thought that a short preliminary diagnosis, if rightly constructed, should enable a reader trying to identify specimens to grasp the distinguishing characters of the species and at least to eliminate from consideration those which are obviously different.
The span of his life and his interests having been what they were, a Memoir of Perkins comprehends in some measure the history of the develop ment of several aspects of entomology during that time. The great advances recently made in other branches of the subject, such as insect physiology and behaviour, have taken place largely since his active years ended. But careful systematic work remains of fundamental importance. I have also drawn much on the account of his life left in manuscript by Perkins. But, apart from these sources, this Memoir is based on a friendship with him begun almost 50 years ago in the Museum of Zoology at Cam bridge, and continued by personal meetings when possible, and by letters. In conversation his lively enthusiasm for entomology was infectious. Like many others younger than himself, I invariably experienced his generous help and encouragement, and was inspired by his devotion to entomological science. These writings vary in length from single paragraphs up to works of over 100 pages (or, in the 'Introduction' to Fauna Hawaiiensis, over 200 pages). Owing to the difficulty of drawing the line between the more and the less important, I have included all. In fact, many of the short notes contain information interesting in itself, or bearing on the subject matter of the longer papers. The phrases in brackets after certain titles are in some cases Perkins's own comments in his manuscript list.
He left separate lists, each in chronological order, under almost every periodical or work to which he contributed. As this involved 15 separate headings, the titles are re-arranged below in two major categories, A and B, under which are six groups in all, as follows:
A. Contributions to works other than periodicals :
1. Fauna Hawaiiensis.
Insects of Samoa.

B. Papers and notes in periodicals :
3. Ornithological papers.
The remainder are all entomological: 4. In The Entomologist's Monthly Magazine. 5. In various other periodicals. 6. Dealing with Economic Entomology.
This compromise is intended as a working arrangement. But the separation of the 108* items in The Entomologist's Monthly Magazine from the other entomological papers serves to indicate his long association with that journal, from the date of his earliest to that of his latest published writings (1886 to 1946) . The grouping together of the papers dealing with Economic Entomology, mostly published in Honolulu, may also have some practical use.
